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Speclal consumers of seasunal hydroolaciric power have becoms of practical
importance for regions with large hydroelsctric power resources and a fuel balance
problem, Thie is particularly trus during the firat stages of development of
vast hydroelec tric power resources defore finished rayon and inter-rayom power
systems heve boen put into opsratiom. These regions include the Tadzhik B8R, the
Xirgiz S8R, Eastern Kazakh SER, the northern Caucasus, Transcaucasia, and the north-
western regioms of the REFER, ammg others.

Previously, on the basis of the study and generalization of prolonged experi-
monts in the operation of carbide and ferroalloy furmaces, the author worked out
pover onginsering and eccomomic charecteristics which determine the comditions for
efficient use of these industries aa comsumers of electric power, using the seasonal
schedules of a hydroelectric station.

The cost structurs of calcium carbide and ferrosilicon poduced with power
from a hydroelectric station opsrating on unregulated flow comsiste of the follow-
ipg factors:

.1, Materilals make up 25-30 percent of the cosv of calcium carbide and 30-k0
percent of the cost of ferrosilicon. The cost of materials ir practically comatant
in passing over to the seascnal power achsduls.

2, The wages of production worksrs comstitute only a small percentage of the
cost of calcium carbide and ferrosilcon. Thus, even substantial changes in tho
wvages of production workers, while passing over to seasonel operation, cennct groat-
1y influsnce ths economics of the production of calcium carbide and ferrosilicem.
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.3, The electric power comwpenent has a decisive influence upcn the cost of
production. When using electric power from steam-electric statione, the power
compement accounts for 40-45 percent of the production coét, whils with hydro-
alectric power it comprises sbout 20-25 percent «f the cost, '

L, A mumber of overhead expenses are very important in defermiving the zcet
of production, comprising about 30-40 percent of the latter. P S

Tuis 1limite possibilities of lowering production costs to the ssascpal power
gschadule. Generalization of prolongsd operationel experience resulted in the
sstablishment of new pows: -ecomomic relstlomships in the cperation of carbide
and ferrealloy furnmces on the seasomal schedule of hydroelectric atations.

" Contrasted with operation on a normal schedule, labor productivity is ome R AP
of the most important indices of preduction efficiency under seasonel power con- .
diticne, On the other hand, unit consumption of elsctric pover under the eeascnal-:
scheduls (for a given installation and operating conditions) variee within the :
comparttively emall limits of 3-7 porcent and reaches 10 yercent only in rare

[ 1-1-1-

The proper selection of furnace capacity is of great importencs. Installa-
tiom of heavy-duty furnaces when opsrating on the seasonal power echedules re- R
duces the coefficlemt of utilization of the hydroelsctric atation; the installa- ' et
tion of small furneces ceuses @ sharp increase in the unit powsr comsumption
rate which, in turn, causes an increage in the unit capitsl investment per pro-
ductlon ton.

Amlysie of the factors involwsd /data glven in tables and graphs in ariginel/
ghows that the unit capital investment per rated kilowatt is reduced with an in-
crease in pover of the electrical Installation. On the other hand, the efficlency
por rated kilowatt for stations operating on an unregulated water flow decreases
vith an increage in pover because the greater the discharge utilized, the shorier
its duratiom. In accordance vith this, the economic indices of both the hydro-
alsctric station and the factory are greatly affected, Furthermore, as the In-
dox for water-flow utiiization changes, the engimsering-econamic indices for the
hydroelectric station and the factory diverge sharply. All this confirme the con-
clusion that the problem of utilizing eeasonal hydroelectric pover cen be properly
Judged only after working out the emgineering-ecomomic indices for a given water
flow in the combined hydro station-electric furnace aggregate. Analysis of the
pover-econamic indices on the basis of the hydroelectric system alome invariably
leads to one-sided and incorrect comclusions,

Another aspect of the problem wes to compare the basic economic indices of
a hydro station with that of a steam station, taking into sccount the latter's
fuel bass. It vas found that a hydro station would pey for ite capitalization
mich soonar than would a steam station. In addition, studies showed that labor
productivity for the factory-hydro aggregate and factory-steam aggrogate vas “
sbouc the same when the seasonal opsratiom was 5U percent of normel operation,

Conclusionsg

Allocation of electric furnaces to areas having hydroelectric power re-
gources available on a seasomsl basis will make possible more efficlent utiliza-
tion of the water-power resources by increasing the coefficient of flow utiliza-
tion.

Zlectric furnaces can be operated advantagsously on the seasonal power
scheduls from the viewpoint of power engineering, technology, and econamics.
In this capacity, the furnaces became profitable comsumer regulators.
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Ceneralization of long experience in electric-furmace operation leeds to
the conclusion that, according to the basic indices (labor productivity, coet
of production, ard effective utilization of capital investments), operation of
electric furpaces on the ssasomal schedule of the hydroslsctric etation (for a
minimm of § moaths) 1s more profiteble than operetiom of Purnsces from stoam-
eloctric statione on the normel schedule (for hylroslactric power cout up to
2,2 kopecks por kw-hr, and steam-electric rower coet of ! kopecks per kvw-hr end
higbar?? .
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